We study the impact of the earned income tax credit (EITC) on various measures of subjective well-being (SWB) using the National Survey of Families and Households (NSFH) to estimate intent-to-treat effects of the EITC expansion embedded in the 1990 Omnibus Budget Reconciliation Act. We use a difference-in-differences framework that compares the pre-and post-expansion SWB-changes of women likely eligible for the EITC (low-skilled mothers of working age) to the SWB-changes of a comparison group that is likely ineligible (low-skilled, childless women of working age). Our results suggest that the EITC expansion generated sizeable SWB-improvements in the three major categories of SWB identified in the literature. The NSFH is one of few datasets containing all three major categories of SWB. Subgroup analyses by marital status suggest that improvements accrued more to married than unmarried mothers. Relative to their childless counterparts, married mothers experienced a 15.7% decrease in depression symptomatology (experiential SWB), a 4.4% increase in happiness (evaluative SWB), and a 10.1% increase in self-esteem (eudemonic SWB). We also present specification checks that increase confidence that the observed SWB-effects are explained by the OBRA90 EITC expansion. Lastly, we explore mechanisms that may explain the differential impact of the EITC expansion by marital status.
In response to the growing prominence of the EITC, empirical work has begun to shift away from traditional economic outcomes (e.g., employment) toward an emphasis on the EITC's potential health effects. In particular, recent studies examine whether EITC expansions have implications for infant health and birth weight (Baker, 2008; Strully et al., 2010; Hoynes et al., 2015) , children's cognitive ability test scores (Dahl and Lochner, 2012) , and adult biomarkers and mental health (Evans and Garthwaite, 2014) . Using data from the National Survey of Families and Households (NSFH), this paper contributes new evidence on the health implications of the EITC. In particular, we examine the impact of the 1990 federal EITC expansion through the Omnibus Budget Reconciliation Act (OBRA90) on adults' mental health and subjective well-being (SWB).
The NSFH provides several advantages for studying the health effects of the EITC. First, the NSFH survey includes measures of three key categories of SWB, including a subset of the multi-item Center for Epidemiologic Studies-Depression (CES-D) scale (experiential SWB), a measure of global happiness (evaluative SWB), and a variety of indicators of self-esteem (eudemonic SWB). Importantly, all three SWB categories are seldom available in the same survey. Second, the NSFH's initial wave of data collection occurred in 1987 and 1988 -providing outcome data on pre-reform mental health and SWB -while the second wave occurred over the period 1992-1994 -providing post-reform outcome data. Therefore, our identification strategy relies on a difference-in-differences (DD) framework to estimate intent-to-treat (ITT) effects of the EITC. Third, the survey oversampled low-income families, including unmarried women with children, who are key beneficiaries of the EITC. Fourth, the NSFH was originally intended to be used by sociologists and demographers interested in studying household structures; thus, the survey provides detailed information on intra-household relationships. This allows us to closely simulate the federal EITC qualifying-child rules, whereas previous EITC studies generally rely on coarser measures of qualifying children. Finally, we are able to replicate with the NSFH the finding from the literature that EITC expansions have sizeable employment effects. Sub-group analyses by marital status suggest that unmarried and married mothers' employment increased; consistent with previous work, the effects were larger for unmarried than married mothers.
Given the range of outcomes that the EITC has been shown to affect -from income and labor supply to family structure -and the complicated ways in which these outcomes can interact to produce individual well-being, we anticipate that the EITC will affect mental health and SWB, but the net effect is unclear ex ante. For example, an SWB-increase from additional income may be partially or fully offset by an SWB-decrease from reduced leisure time. Of course, individuals are not forced to receive the EITC, so it would be unlikely that SWB would decrease.
Our DD estimates consistently point to a positive effect of the OBRA90 EITC expansion on mental health and SWB. Specifically, potentially eligible mothers show improved scores on the CES-D, report higher levels of happiness, and are more likely to report feelings of self-worth and -efficacy. Interestingly, our sub-group analyses reveal that married mothers capture most of the EITC's positive mental health and SWB effects. This pattern of results -smaller employment effects coupled with larger mental health effects for married relative to unmarried mothers -is consistent with that in Evans and Garthwaite (2014) , who examine the health effects of a different EITC expansion (OBRA93). 1 Our baseline results are robust to a battery of specification checks, and the model passes a falsification test in which we estimate the DD model on two groups of women -high-income and -education -who are not likely to be eligible for the EITC.
The remainder of the paper proceeds as follows. Section 2 provides an overview of the EITC and estimates of the increase in potential EITC benefits for eligible households associated with the OBRA90 EITC expansion. Section 3 summarizes the relevant EITC and SWB literatures, and our contribution to both. Section 4 describes our empirical strategy, describes the analysis sample, and provides validation of the NSFH. Section 5 presents the results. We conclude with a discussion of mechanisms, magnitude, and policy implications in Section 6.
Overview of the EITC
The 1975 Tax Reduction Act created the EITC as a refundable tax credit for tax filers with children; if EITC benefits exceeded tax liabilities, families received a check for the difference from the Internal Revenue Service. The EITC was initially intended to achieve three goals: act as a "work bonus" for the working poor, offset growth in payroll taxes, and stimulate demand in response to the 1974 recession. Since its inception, eligibility for the EITC has been determined along two dimensions. First, taxpayers must have non-zero earned income from wages, salary, or self-employment. Second, unmarried and married tax filers must have adjusted gross income below some threshold. This threshold has varied over time and with the number of qualifying children. The EITC benefit structure has three regions (Browning, 1995) . The first, the phase-in region, has a negative marginal EITC-tax rate and operates likes a wage subsidy. The second, the plateau region, has a marginal EITC-tax rate of zero and acts like a lump sum transfer. Finally, the phase-out region, has a positive marginal EITC-tax rate that phases out the credit as earnings rise. After gaining permanent tax code status in 1978, the EITC experienced its first expansion through the 1986 Tax Reform Act (TRA86). This law raised the subsidy rate to 14% and gradually increased the maximum credit and eligible income range, undoing the erosion EITC benefits had suffered due to inflation.
We are concerned with the EITC's second major expansion. The OBRA90 increased the maximum credit and eligible income range, and created separate benefit schedules for one-and multiple-child households, increasing the subsidy rate 10  0  4000  400  4000  4000  10  4000  8000  5877   a   1979-1984  10  0  5000  500  5000  6000  12.5  6000  10,000  6824   a   1985-1986  11  0  5000  550  5000  6500  12.22  6500  11,000  7294   a   1987  14  0  6080  851  6080  6920  10  6920  15,432  8738  1988  14  0  6240  874  6240  9840  10  9840  18,576  11,148  1989  14  0  6500  910  6500  10,240  10  10,240  19,340  11,696  1990  14  0  6810  953  6810  10,730  10 from 14% to 23% and 25%, respectively. 2 Implementation was phased in from 1991 to 1994 (see Table 1 ). The expansion resulted in a substantial increase in the number of households receiving EITC benefits, from 8.7 million in 1987 to 15.1 and 19.0 million in 1993 and 1994, respectively. A third expansion occurred through the OBRA93, which was implemented from 1994 to 1996. It is worth noting that in 1994 implementation of OBRA90 and OBRA93 overlapped. Thus, 1994 EITC benefits are greater than prescribed in OBRA90.
Estimating the magnitude of EITC expansion
The first wave of the NSFH was administered in 1987 and 1988, with the bulk of observations (89.5%) from 1987. The second wave of the NSFH was administered from 1992 to 1994, with the majority of observations (68.6%) from 1993 (17.3% and 14.1% are from 1992 and 1994, respectively) . Thus, the EITC expansion between waves one and two is primarily due to the OBRA90. To estimate the magnitude of the EITC expansion between waves 1 and 2 of the NSFH, we examine how the expansion changes EITC benefits across income levels, both in absolute terms and as a percentage of annual income. Specifically, we compute the "potential treatment magnitude" in our D-in-D approach by comparing the EITC benefits in 1987-1993 (OBRA90 was not yet fully implemented) and 1994 (OBRA93 was beginning to be implemented). The magnitude depends upon number of children, income, and comparison years; and for comparability, we convert all values to 2014 dollars (see Figs. 1 and 2 ). For example, from 1987 to 1993 the maximum EITC benefits of a one-child household with real income of $19,987 increased by $1,131.80 (from $1217.20 to $2349), or 5.7% of household income. From 1987 to 1994, the maximum EITC benefits of a multiple-child household with real income of $14,421 increased by $2265 (from $1773 to $4038) or 15.7% of household income. Table 2 reports the treatment magnitudes as a percentage of household income by number of children and comparison years. The maximum treatment magnitudes for the 1987-1993, and 1987-1994, comparisons are 6.3%, and 16.8%, respectively. We can compare the treatment magnitudes of the OBRA90 EITC expansion to other EITC expansions. For example, the treatment magnitudes for the TRA86 EITC expansion -which has been studied in the literature, including in Eissa and Leibman (1996) -never exceed 6.9% (see Table 3 ). This is comparable to the 1987-1993 OBRA90 treatment magnitudes benefits 1987-1993 and 1987-1994 by number of children.
Table 2
The OBRA90 treatment magnitudes as a percentage of income. 1987-1993 1987-1994 Source: Authors' analysis using Table 1 figures adjusted for inflation (Hotz and Scholz, 2003) .
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Table 3
The TRA86 treatment magnitudes as a percentage of income, with years defined as in Eissa and Leibman (1996) . 1984-1988 1984-1989 1984-1990 1985-1988 1985-1989 1985-1990 1986-1988 1986-1989 1986-1990 Source: Authors' analysis using Table 1 figures adjusted for inflation (Hotz and Scholz, 2003) .
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and less than the 1987-1994 OBRA90 treatment magnitudes. The OBRA90 treatment magnitudes are also comparable to the OBRA93 treatment magnitudes when comparing one-and multiple-child households, which is studied by Evans and Garthwaite (2014) . Using a variety of pre-and post-expansion comparison years, the treatment magnitude is at most 14.9%. 3
Literature review
The EITC
An extensive EITC literature examines the EITC's impact on such outcomes as marriage and divorce (Dickert-Conlin and Houser, 2002; Herbst, 2011a) , fertility and abortion (Baughman and Dickert-Conlin, 2009; Duchovny, 2001; Herbst, 2011b) , and material well-being (Barrow and McGranahan, 2000; Neumark and Wascher, 2001 ). As it is most relevant to the current paper, we will focus on the literature pertaining to the EITC's health-effects, complementing this with literature pertaining to the EITC's employment-effects, as we will estimate employment-effects as a check of our data.
A number of recent studies examine the EITC's health-effects, focusing on outcomes related to infants and children. For example, using a D-in-D design, Baker (2008) studies the OBRA93 EITC expansion and finds that it is associated with increased birth weight. Two potential mechanisms for the improved birth outcomes are more frequent prenatal doctor visits and a reduction in the likelihood of smoking during pregnancy. A more recent study by Hoynes et al. (2015) reexamines the EITC's birth-effects using a variety of estimation strategies; their results largely confirm those in Baker (2008) . A final study, by Dahl and Lochner (2012) , examines the impact of the OBRA93 EITC expansion on low-income children's math and reading test scores and finds positive effects.
To our knowledge, only one prior study examines the impact of the EITC on adult health (Evans and Garthwaite, 2014) . The authors evaluate the OBRA93 EITC expansion, taking advantage of the growing differential in EITC benefits between one-and multiple-child households. Using the Behavioral Risk Factors Surveillance System (BRFSS), their DD estimates indicate that low-skilled mothers with multiple children experience fewer poor-mental-health days, and an increase in self-reported health. Furthermore, the health effects are experienced disproportionately by married mothers (relative to unmarried mothers). 4 Because Evans and Garthwaite (2014) utilize a novel dataset for studying the EITC's health-effects, they attempt to replicate prior EITC employment-effects from the literature. Using the same identification strategy used for healthoutcomes, they find that low-skilled unmarried mothers with multiple children significantly increase their employment by 4.6 pp compared to their single-child counterparts. The corresponding effect for married mothers is 1.8 pp and is marginally significant.
As Evans and Garthwaite (2014) point out, the differential employment-effect by marital status is well-established in the literature, especially the large positive employment-effect for unmarried mothers. This differential -and indeed why the EITC literature often studies married and unmarried mothers separately -is believed to be due to the complexity of joint labor supply decisions of married couples. Other studies that examine the employment-effects of EITC expansions for unmarried mothers find employment increases of between 2.3 and 14 pp (Eissa and Leibman, 1996; Meyer and Rosenbaum, 2001; Dickert et al., 1995; Hotz et al., 2011; Keane and Moffitt, 1998; Ellwood, 2000; Herbst, 2010) . For married mothers, the estimates range from −1 to 2 pp (Eissa and Hoynes, 2004; Ellwood, 2000) . In sum, the evidence shows positive employment effects for unmarried mothers, and smaller positive or even negative effects for married mothers.
Subjective well-being
Survey-based SWB measures are gaining considerable traction in economic and policy analyses. Such measures have already been used in studies examining economic growth and labor market conditions, in addition to government policies. Implicit in this research is that reliance on choices (i.e., revealed preferences) alone may not fully capture the well-being effects of policy interventions. As explicated by Stiglitz et al. (2010) , in their critique of current national account systems, SWB data are important complements to choice-based welfare analysis, as it is a direct, valid, and relatively inexpensive measure of well-being. Indeed, several national governments (e.g., Britain, France, and Bhutan) are collecting and using happiness data alongside traditional measures of economic wellbeing.
In light of the growing interest in using SWB measures, researchers have classified three broad categories that capture different and important facets of SWB: evaluative, experiential, and eudemonic (Dolan et al., 2011) . Experiential-SWB measures assess feelings, experiences, or emotions over short time-frames, like the last day or week. Evaluative-SWB measures assess overall or domain-specific satisfaction or happiness with life. Lastly, eudemonic-SWB measures assess the fulfillment of underlying psychological needs, like meaning, autonomy, and selfacceptance. 5 The policies and economic phenomena studied in the growing SWB literature include: 6 gross domestic product (Di Tella et al., 2003) , inflation and unemployment (Wolfers, 2003; Di Tella et al., 2001) , business cycle volatility (Wolfers, 2003) , gasoline prices (Boyd-Swan and Herbst, 2012; Graham et al., 2010) , income taxes (Akay et al., 2012) , progressive taxation (Oishi et al., 2012) , tax morale (Lubian and Zarri, 2011) , unemployment benefits (Di Tella et al., 2003) , social safety nets (Easterlin, 2013; Easterlin et al., 2012) , income inequality (Alesina et al., 2004; Oishi et al., 2011) , and cigarette taxes (Gruber and Mullainathan, 2005) . Of particular relevance are a few recent studies that estimate the impact of other social policy reforms on SWB. For example, Ifcher (2011) and Herbst (2012 Herbst ( , 2013 find that U.S. welfare reform (in 1996) increased unmarried mothers' SWB; Herbst and Tekin (2014) find that parallel reforms to the child care subsidy system reduced SWB; and Milligan and Stabile (2011) find that increased child tax credits in Canada improve mothers' self-reported depression.
Evidence from large-scale randomized controlled trials is also mixed: Ludwig et al. (2012) find that U.S. housing vouchers improve SWB in the long-term, while Dorsett and Oswald (2014) find that in-work benefits in the U.K. reduced unmarried mothers' SWB in the long-term.
Because the EITC affects income and labor-market decisions, their effects on SWB are relevant. The positive cross-sectional relationship between income and all three dimensions of SWB is well-established in the literature (e.g., Stevenson and Wolfers, 2008; Kahneman and Deaton, 2010; Clark and Senik, 2011) . Further, in the cross-section, Kahneman and Deaton (2010) find evidence of a satiation point for experiential but not evaluative SWB (at annual income of roughly $75,000). Windfall income also impacts evaluative and experiential SWB differently. Compared to lottery winners of small sums, winners of larger sums exhibit improvements in stress and other experiential SWB measures; the same holds when comparing winners to non-winners. However, there is no difference in the evaluative SWB of winners and non-winners (Kuhn et al., 2011; Gardner and Oswald, 2007; Lindahl, 2005; Brickman et al., 1978) . 7 Lastly, some studies use different identification strategies to demonstrate the causal impact of income on SWB. For example, Pischke (2011) and Powdthavee (2010) use instrumental variables for income; Di Tella et al. (2010) and Powdthavee (2010) use longitudinal data with individual fixed effects; and Li et al. (2011) use twins data from China. All of these studies find that income increases SWB.
Similarly, employment has generally been shown to be positively related to all three dimensions of SWB (Lucas et al., 2003; Clark and Senik, 2011; Clark and Oswald, 1994) , but with a weaker link to experiential SWB (Kahneman et al., 2004; Dolan et al., 2011) . Winkelmann and Winkelmann (1998) and Kassenboehmer and Haisken-DeNew (2009) use longitudinal data with individual fixed effects, and the latter exploits exogenous variation due to company closures, to identify the causal impact of employment on SWB. Both find that unemployment is associated with dramatic SWB losses -losses that significantly surpass the effect of lost income alone.
Data and methodology
The NSFH is a nationally representative sample of individuals aged 16 and older who are living in households whose primary language is English or Spanish. 8 The first wave of the NSFH was administered in 1987 and 1988, generating a sample of 13,007 adults who were interviewed face-to-face and completed a supplemental questionnaire. In the second wave, administered between 1992 and 1994, 10,005 individuals from the first wave were interviewed. 9 The NSFH oversampled minority and one-parent households, as well as stepfamilies, recently married couples, and cohabitating couples. 10 To our knowledge, the NSFH has been utilized in one other economic analysis of SWB (Luttmer, 2005) .
To examine the impact of the OBRA90 EITC expansion on mental health and SWB, we use a D-in-D approach, comparing the change in mental health and SWB for a treatment group before and after the expansion to the change experienced by a comparison group. To create the analysis-sample, we pool observations for the first two waves and retain individuals likely to be eligible for the EITC or comparable to those who are eligible. We restrict the analysis sample to women ages 16-55 who have no more than a high school degree. We then separate the analysis sample into the treatment group (women living with qualifying children) and control group (women not living with qualifying children). 11 The NSFH allows us to carefully simulate the EITC's qualifying-child definition as it reports the nature of the relationship between respondents and children residing in the same household. 12 The D-in-D estimator is an intent-to-treat estimator, not a treatment-on-the-treated estimator, as the treatment group includes mothers eligible for the EITC, not those actually receiving it. 13 The D-in-D estimator is an estimate of the average effect of the OBRA90 EITC expansion across the population of low-skilled, working-aged mothers, some of whom are influenced by the EITC and others who are not.
Expressed formally, the D-in-D estimator can be generated by the following model:
where i indexes individuals, s indexes state of residence, and t indexes year; Y represents the outcomes examined (SWB, mental health, or employment); Treated is an indicator variable that equals unity if the respondent is a mother (resides with qualifying children); Post-OBRA90 is an indicator variable that equals unity if an observation is from wave 2; and X represents observable demographic covariates, including age, age-squared, race (three dummy variables), marital status (four dummy variables), educational attainment (one dummy variable) 14 , the presence of children aged 13-18 in the household, and the number of children aged 0-18 in the household. All demographic controls are wave-specific. 15 Also included are dummy variables for missing demographic information. The D-in-D approach requires that pre-expansion trends for outcome variables be common for the treatment and control groups. Because the NSFH has only one pre-expansion wave, it does not allow for a test of common trends; instead, in the results section we establish common trends using SWB-items from the General Social Survey (GSS) from 1972 to 1990. Eq. (1) is estimated using OLS with standard errors clustered by individual. 16
Outcome measures and descriptive statistics
Depression symptomatology is measured using an 11-item version of the Center for Epidemiological Studies Depression (CES-D) scale (Radloff, 1977) . Respondents report the number of days in the previous week they felt or experienced 11 8 Detailed information on the NSFH can be found in Sweet et al. (1988) and Sweet and Bumpass (1996) . 9 A third wave of the NSFH was initiated in 2001. This wave was excluded from the analysis because it was fielded long after the OBRA90 EITC expansion, and because NSFH administrators substantially changed the criteria for inclusion in the sample.
10 The oversampling procedure is described in Sweet et al. (1988) . After following standard procedures to obtain a randomly-selected, nationally representative set of addresses, in a given listing area, roughly half of the addresses were assigned to the "main sample" and half to the "oversample." The screeners assigned to the oversample had extra screening questions to determine if the household fell into one of the desired oversample populations: black, Mexican American, Puerto Rican, one-parent family, family with step-children (or with children with neither parent in the household), cohabiters, and recently married persons. Households in the oversample that did not satisfy a desired oversampling criterion were excluded from the NSFH.
11 It has been shown that low-skilled, working-aged mothers and childless women participate in similar labor markets, have comparable wages, and respond similarly to changes in labor market conditions Rosenbaum, 2000, 2001 ). 12 A qualifying child must be aged 18 or less, aged 24 or less if a full-time student, or permanently disabled; live with the taxpayer for at least 6 months of the year; and satisfy the relationship requirement (the child must be an adoptive or biological child, step-child, foster child, sibling, half-sibling, or step-sibling of the tax-filer or his/her spouse, or the descendent of one of these relations). Of the 9503 qualifying children in our sample, 91.9% are the women's biological, adopted, step, or foster children; for ease of exposition, we will refer to these women as "mothers" throughout the text. 13 In 1992, the March CPS started estimating EITC benefits for respondent households based on the Census Bureau's tax model. A sample of mothers from the 1993 March CPS (with the same age and education restrictions we use) indicates that 61.2% were eligible to receive the EITC. Therefore, an approximation of treatment-on-the-treated effect can be calculated by "scaling up" our intent-to-treat effects by a factor of 1.6 (=1/0.612). 14 Because we restrict our analysis-sample to those who at most completed high school, the possible categories are "completed high school" and "did not complete high school." 15 Given the panel nature of the data, differential follow-up rates for mothers and childless women are a concern. However, the proportion of mothers in waves 1 and 2 are statistically indistinguishable (0.725 versus 0.705, p = 0.11). Similarly, the proportion of attritors and non-attritors who are mothers are statistically indistinguishable (0.729 versus 0.724, p-value of difference = 0.79). However, the proportion of attritors with a high school degree (0.617) is significantly lower than the proportion of non-attritors with a high school degree (0.722) (p-value of difference <0.001). Our results are robust to restricting the analysis to non-attritors. 16 Our results are robust to using an ordered probit regression (results available upon request).
depressive symptoms. 17 Responses are coded to conform to the scale's original construction: zero (zero days), one (one to two days), two (three to four days), and three (five to seven days). The 11 response-codes are summed to produce the CES-D scale, ranging from zero to 33. We also examine the 11 depressive symptoms separately using an indicator variable (zero (zero days) and one (one to seven days)). As self-reports of emotional experiences over the past week, these are experiential SWB measures. Evaluative SWB is measured using a happiness question. The question is similar to those used in other large-scale surveys: "Next are some questions about how you see yourself and your life. . .First, taking all things together, how would you say things are these days?" The response scale ranged from one ("very unhappy") to seven ("very happy"). We also use indicator variables for "low happy" and "high happy" that equal unity if a respondent is in the bottom or top two happiness categories, respectively.
The remaining SWB measures capture various dimensions of self-esteem, a component of eudemonic SWB. Specifically, the following statements were presented to respondents: "I feel that I'm a person of worth, at least on an equal plane with others," "On the whole, I am satisfied with myself," and "I am able to do things as well as other people." We call these "selfworth," "self-satisfaction," and "self-efficacy," respectively. The response scale for each statement ranged from one ("strongly agree") to five ("strongly disagree"). For the analysis, the responses are recoded to one ("strongly agree" or "agree") and zero ("neither agree nor disagree," "disagree," or "strongly disagree"). We use reported hours-of-work during the previous week as the employment measure. This is transformed into an indicator variable that equals unity if the hours-of-work are non-zero.
We conduct our analysis on the pooled sample as well as separately for married and unmarried (never married, separated, divorced, or widowed) women. Our pooled sample consists of 5557 women, of whom 2954 (53%) are married and 2603 (47%) are not. Table 4 provides summary statistics for all outcome measures by marital and parental status. 18 Married women have higher experiential and evaluative SWB than do unmarried women; eudemonic SWB is roughly equivalent. Further, as shown in Panel B, unmarried mothers have lower experiential and evaluative SWB than their childless counterparts, but roughly equivalent eudemonic SWB; this pattern is consistent with recent analyses of the DDB Worldwide Communications Life Style Survey (Herbst, 2012) and the GSS (Ifcher and Zarghamee, 2014) . As shown in Panel C, the differences in SWB between married mothers and their childless counterparts are less pronounced. Finally, consistent with Eissa and Leibman (1996) , unmarried mothers are less likely to be employed than their childless counterparts. Table 5 provides demographic characteristics by marital and parental status. Mothers are more likely to be disadvantaged than their childless counterparts, regardless of marital status. For example, mothers tend to have lower household income than childless women, tend to be younger, and are more likely to be black or Hispanic. Further, unmarried (but not married) mothers are more likely than their childless counterparts to have less than a high school degree. Given these differences, we include observable characteristics when estimating Eq. (1).
Data validation exercise
As a check of the NSFH's validity, we estimate Eq. (1) with employment as the outcome variable. The coefficient on Treated indicates that mothers are less likely to be employed than childless women (see Table 6 ). The D-in-D estimate implies that mothers witnessed a significant increase in employment (9.2 pp) following the OBRA90 EITC expansion compared to childless women [column (2) of Panel A]. The positive employment-effect is concentrated among unmarried mothers: the likelihood they work increases significantly (10.3 pp) compared to their childless counterparts [column (2) of Panel B]. The employment-effect for married mothers is smaller (6.5 pp) and marginally significant [column (2) of Panel C]. It warrants mention that the employment question in the NSFH differs from those typically used in EITC literature. For example, in Eissa and Leibman (1996) and Hotz et al. (2011) , employment is defined as having worked a positive number of hours in the last year according to the March CPS and the California Work Pays Demonstration Project, respectively. The BRFSS, used in Evans and Garthwaite (2014) , asks respondents their current employment status. Our measure reflects having worked in the past week. Such a measure may be more volatile than others used in the literature; and this may explain the magnitude of the estimated employment-effects. Further, none of the studies in the EITC literature use the same comparison years as our study. As noted in the EITC literature review, the employment-effects estimated for unmarried mothers range between 2.3 and 14 pp. Our estimates for unmarried mothers fall in this range. Our estimate of the employment-effect for married mothers is consistent with Ellwood (2000) insfoar as it is positive, and with Evans and Garthwaite (2014) insofar as it is positive, marginally significant, and of roughly half the magnitude of unmarried mothers'. We consider this evidence regarding both unmarried and married mothers' employment-effects sufficiently consistent with the existing literature to proceed with our analysis using the NSFH. Notes: * Statistically significant differences between women with and without children at the 0.10 level. ** Statistically significant differences between women with and without children at the 0.05 level. *** Statistically significant differences between women with and without children at the 0.01 level. Standard errors are reported in parentheses. Response rates for the various SWB measures were imperfect. 93.9% of the analysis sample responded to the CES-D items, 85.7% responded to the happiness question, and 62.9% responded to the eudomonic measures. Notes: * Statistically significant differences between women with and without children at the 0.10 level. ** Statistically significant differences between women with and without children at the 0.05 level. *** Statistically significant differences between women with and without children at the 0.01 level. Standard errors are reported in parentheses. 
Demographic controls No Yes
Region fixed effects No Yes
Notes: Analyses are based on the NSFH. Standard errors, reported in parentheses, are adjusted for individual-level clustering. Demographic controls include age, age-squared, race, marital status, educational attainment, presence of children aged 13-18 in the household, and number of children aged 0-18 in the household. Missing dummy variables were created in cases where demographic information was missing. * Statistical significance at the 0.10 level. ** Statistical significance at the 0.05 level. *** Statistical significance at the 0.01 level. Table 7 presents D-in-D estimates for the eleven CES-D items; to conserve space, we present only full-model estimates. Across Panel A, the results suggest that the OBRA90 EITC expansion reduces depression symptomatology: mothers are significantly less likely to report being depressed, lonely, bothered, effortful, and fearful -and marginally less likely to report sadness or loss of appetite -compared to childless women. Panels B and C illustrate that the reduced depression symptomatology is concentrated among married mothers. For married mothers, all coefficients are negative, suggesting qualitatively that depression symptomatology is reduced relative to their childless counterparts. Further, the coefficients on being depressed, lonely, sad, bothered, and talking less are significant; and the coefficient on effort is marginally significant. In contrast, unmarried mothers experience significant improvement in only one CES-D item -fearful. For all other items, the coefficients are insignificant, and in some cases, the sign suggests exacerbation, not improvement, of the symptom. This bifurcated result is consistent with the mental-health effects identified in Evans and Garthwaite (2014) .
Results
Depression symptomatology (experiential SWB)
In Table 8 , the outcome variable is the CES-D score; recall that the score can range from 0 to 33 with higher scores indicative of greater depression symptomatology. Again, the results are bifurcated by marital status. 
Global happiness (evaluative SWB)
Again, the results are bifurcated. Married mothers experience a significant increase (0.24 points) in happiness compared to their childless counterparts after the OBRA90 EITC expansion, a 4.4% (=0.24/5.5) increase (see Table 9 ). This Notes: Analyses are based on the NSFH. Standard errors, reported in parentheses, are adjusted for individual-level clustering. Demographic controls include age, age-squared, race, marital status, educational attainment (a dummy for high school graduation), presence of children aged 13-18 in the household with a qualifying relationship to the respondent, and number of children between the ages of 0-18 in the household with qualifying relationship to the respondent. Missing dummy variables were created in cases where demographic information was missing. * Statistical significance at the 0.10 level. ** Statistical significance at the 0.05 level. *** Statistical significance at the 0.01 level. happiness-improvement appears to be driven by married mothers becoming marginally more likely (8.5 pp) to report high levels of happiness, a 15.65% (=8.5/54.3) increase; the effect on reporting low levels of happiness is insignificant [columns (3)-(4) of Panel C]. In contrast, unmarried mothers' happiness-effect was insignificant (as it was for the pooled sample) [column (2) of Panels A and B].
Self-esteem (eudemonic SWB)
The eudemonic SWB results are consistent with the above findings: married mothers experience improved SWB and unmarried mothers do not. Married mothers are significantly more likely to feel self-worth (7.4 pp, or 8.5%) and selfefficacy (8.4 pp, or 10.1%) than their childless counterparts after the OBRA90 EITC expansion (see Table 10 ); the self-satisfied coefficient is positive but insignificant. In contrast, there is no evidence that unmarried mothers' self-esteem improved after the OBRA90 EITC expansion; all the coefficients are insignificant.
In sum, married mothers experience improvements in all three categories of SWB while unmarried mothers do not. Importantly, for married mothers, the OBRA90 EITC expansion not only improves short-term SWB measures (experiential SWB) but also long-term SWB measures (evaluative and eudemonic SWB).
Identifying the EITC's effect
In this section, we present specifications that (i) help rule out alternative explanations (Table 11 ) and (ii) build our confidence that the OBRA90 EITC expansion explains the findings (Table 12) . To conserve space, we do not report the treated and post-OBRA90 coefficients, and only report the results for following outcome variables: employment, the CES-D score (experiential SWB), happiness (evaluative SWB), and self-efficacy (eudemonic SWB). Notes: Analyses are based on the NSFH. Standard errors, reported in parentheses, are adjusted for individual-level clustering. Demographic controls include age, age-squared, race, marital status, educational attainment, presence of children aged 13-18 in the household with a qualifying relationship to the respondent, and number of children aged 0-18 in the household with a qualifying relationship to the respondent. Missing dummy variables were created in cases where demographic information was missing. * Statistical significance at the 0.10 level. ** Statistical significance at the 0.05 level. *** Statistical significance at the 0.01 level.
Interviews for the NSFH were conducted on a rolling basis during the year, raising the concern that seasonal patterns are potentially influencing the results; for example, treated households could have been more likely to be interviewed during certain seasons than untreated households. Our results are robust to including month-of-interview fixed effects [column (1) of Table 11 ]. In particular, the SWB-improvements for married mothers and the employment-effects for unmarried mothers are unchanged.
Recall that about seven percent of wave 2 interviews were administered in 1994, the year that OBRA90 and OBRA93 EITC expansions overlapped. To test whether our results are driven by this overlap, we estimate Eq. (1) dropping 1994 observations [column (2)]. The results are robust to this restriction. The only changes are that the married mothers' happiness-effect, and the unmarried mothers' employment-effect, decrease in significance, from fully to marginally significant. These differences may reflect the loss of statistical power as the number of observations is reduced.
One of the key identifying assumptions in a D-in-D approach is that no other shocks coincided with the OBRA90 EITC expansion. If such a shock occurred, we risk attributing the other shock's effect to the OBRA90 EITC expansion; for example, some states may be more likely than others to have EITC-eligible households. Although the full model includes state fixed effects, we take the additional step of including separate year indicator variables, and interacting them with the state fixed effects, to control for state-year shocks. The results are robust to this modification [column (3)].
In columns (4)-(6), we attempt to address concerns stemming from the panel nature of the data. Column (4) restricts the sample to non-attritors, in case treated and untreated households had differential rates of attrition between waves 1 and 2. The results are robust to this restriction. The only changes are that the married mothers' CES-D-and happinesseffect decrease in significance, from fully to marginally significant; again, this may be due to loss of statistical power. Column (5) restricts the sample to respondents whose marital status is unchanged between waves, in case treated and untreated households had differential rates of marriage between waves 1 and 2. This helps rule out the concern that changes in marital status drive the results, as the formation (dissolution) of a marriage is known to increase (decrease) SWB (Stevenson and Wolfers, 2007) . The married mothers' CES-D-and the happiness-effect are robust to this restriction. However, the married mothers' self-efficacy result is compromised; while the magnitude of self-efficacy-effect is diminished by only about 20%, the coefficient is no longer significant. Column (6) restricts the sample to respondents who were employed in both waves, in case treated and untreated households experienced different changes in employment status between waves 1 and 2. This reduces the sample size substantially; and as a result, the significance of the coefficients are diminished. The married mothers' CES-D-and happiness-effect change from fully to marginally significant, and the self-efficacy-effect is insignificant. However, the magnitudes of the married mothers' coefficients are unchanged. In sum, these specification increase our confidence that the main results are not explained by interview-timing, the OBRA93 EITC expansion, policies unique to specific states in specific years, nor changes in marital or employment status between the waves.
We turn now to specifications that build our confidence that the OBRA90 EITC expansion caused the main results by demonstrating that our findings hold most strongly for respondents who are most likely to be eligible for the EITC, and do not hold for those respondents who are unlikely to be eligible. We begin with two falsification tests. Recall that the analysis-sample includes women who are likely to be eligible for the EITC, and their childless counterparts: women aged 16-55 with no more than a high school degree. If the findings are due to the OBRA90 EITC expansion, then there should be no identifiable effect when the sample is restricted to respondents who are unlikely to be eligible for the EITC. Columns (1) and (2) of Table 12 explore this assertion by estimating Eq. (1) restricting the sample to women aged 16-55 with (i) more than a high school education and (ii) household income greater than $40,000, respectively. All D-in-D estimates are insignificant: SWB-and employment-effects when comparing high-skilled mothers to their childless counterparts -and when comparing high-income mothers to their childless counterparts -are statistically indistinguishable from zero. While statistical insignificance alone could be the result of statistical imprecision, the point estimates of the effects are smaller in magnitude than the corresponding estimates using the analysis sample. These falsification tests provide further evidence that the findings are likely driven by the OBRA90 EITC expansion. , 1972-1990. well satisfied with your present financial situation, more or less satisfied, or not satisfied at all?" 19 We code the possible responses as 3, 2, and 1, respectively. Figs. 3 and 4 illustrate the happiness and financial-satisfaction trends by marital and parental status. Table 13 presents the happiness and financial-satisfaction linear time-trends by marital and parental status from an ordered probit regression that includes a similar set of demographic covariates as Eq. (1). Again, we restrict the sample to women aged 16-55 with no more than a high school degree. We find consistent evidence that the pre-OBRA90 happiness and financial satisfactions time-trends are not significantly different for mothers and childless women. 20
Discussion
This paper contributes new evidence on the EITC-well-being link. Using the NSFH to study the impact of the OBRA90 EITC expansion on low-skilled mothers' mental health and SWB, we find evidence that the EITC has positive effects. Subgroup analysis reveals that the effect is driven by married mothers. The magnitudes of the effects vary by outcome measure. For example, married mothers' CES-D scores decline by 1.4 points (15.7%); self-reported happiness increases by 0.24 points 19 The NSFH has a comparable financial satisfaction question in wave 2, but it was not asked in wave 1. 20 We estimate D-in-D estimates using the happiness and financial satisfaction questions from the GSS. The results are qualitatively similar to the NSFH for both, and significant for financial satisfaction. That said, the NSFH is preferred to the GSS for the current research because it (i) yields roughly twice as many observations (likely due to the oversample of low-income households); (ii) has a greater number (eighteen versus two) and variety of SWB measures (evaluative, experiential, and eudemonic); (iii) has SWB measures with more refined response scales (seven versus three categories of happiness); and (iv) allows us to more carefully identify qualifying children. (4.4%); 21 and the probability of agreement with feeling self-efficacious increases by 8.4 pp (10.1%). Married mothers' SWBimprovements are greatest (smallest) in magnitude for experiential (evaluative) SWB measures. Importantly, we identify the effect of the OBRA90 EITC expansion on all three categories of SWB. This has not been done before, and may be of particular interest in the context of policy evaluation, as it is presumably more impactful to show that SWB-improvements do not simply reflect hedonic gains but also reflect gains in feelings of self-worth and evaluative SWB. In contrast, unmarried mothers experience few significant changes in their mental health and SWB after the OBRA90 EITC expansion compared to their childless counterparts. The employment-effects of the OBRA90 EITC expansion follow the opposite pattern; they are stronger for unmarried than married mothers. All of our results are consistent across a range of specifications.
The magnitudes of the married mothers' SWB-improvements are in line with past studies identifying the SWB-effects of social policy interventions. For example, Evans and Garthwaite (2014) find that, after the OBRA93 EITC expansion, married mothers with multiple children, compared to married mothers with one child, report a significant decrease (2.3%) in the number of bad-mental-health days in the last month and a significant increase (3.6%) in very good or excellent health. Consistent with our findings, neither of these outcomes improves for unmarried mothers with multiple children, compared to unmarried mothers with one child, despite more marked employment gains. Ifcher (2011) and Herbst (2013) find that welfare reform increases, respectively, unmarried mothers' happiness (8.7%), and unmarried mothers' agreement with the statement that they are satisfied with their life (16.2%), compared to unmarried childless women.
It is important to note that the effects we identify are short-term only. In the analysis of a large-scale randomized temporary in-work support-program intervention in the U.K., Dorsett and Oswald (2014) find that those who received the intervention had greater income than those who did not both two and five years later. However, their SWB was not significantly different after two years and was significantly lower after five years. The authors speculate that the longterm SWB-reduction may have been due to higher consumption norms being set during the temporary (up to two-year) intervention than could be met subsequently. While such long-term effects may apply to individuals when they eventually lose their EITC benefits, the results from Evans and Garthwaite (2014) -a context more similar to ours -suggest that SWB-improvements last at least five years: they identify SWB-improvements of the OBRA93 EITC expansion through 2001. 22 To understand why the identifiable SWB-improvements primarily accrue to married mothers, it is useful to consider marital-status-variant mechanisms through which the EITC may affect mental health and SWB. Unmarried mothers' increased employment did not translate into measurably higher SWB; this could be because the salutary effects of employment may be offset by contravening factors particular to unmarried mothers, rendering any SWB improvements for unmarried mothers too small to differentiate from zero. For example, an employed unmarried mother has to arrange, manage, and perhaps pay for childcare. In contrast, since the EITC-employment effect is smaller for married than unmarried mothers, any associated negative SWB from increased childcare-management would be milder for married mothers. Further, married mothers, unlike unmarried mothers, can share the responsibilities of managing childcare with their husbands.
It is also possible that married and unmarried mothers spend EITC-generated income differently, thus causing variant SWB-effects by marital status. For example, married mothers may be more likely to spend additional income on utilityenhancing goods like clothes and dishwashers. In contrast, unmarried mothers may be more likely to spend additional 21 For a comparison of magnitudes, Luttmer (2005) , using the same dataset, found that unemployment (natural log of household income) was associated with a significant reduction (increase) in happiness of 0.36 points (0.36 points). 22 We thank an anonymous referee for raising the concern of intertemporal dynamics.
income on childcare or other work-related expenses. Smeeding et al. (2000) divide the uses of EITC-generated income into "making ends meet" (e.g., paying utility bills and rent) and "social-economic mobility" (e.g., savings, debt repayment, and human-capital investment). Their findings suggest that households in the EITC's phase-out range are more likely to spend EITC-generated income on mobility than on making ends meet. Further, two-parent households are more likely to be in the phase-out range than one-parent households (Eissa and Hoynes, 2004) . Thus, insofar as social-economic mobility expenditures are more SWB-improving than making-ends-meet expenditures, differential spending patterns by marital status may help explain our results. Another mechanism, suggested in Eissa and Hoynes (2004) , is the labor-leisure choices of married mothers' husbands. For example, husbands may increase their home production and childcare responsibilities in response to the EITC expansion. This would presumably increase married mothers' SWB, as they may have more leisure time to spend in activities conducive to improving mental health and SWB, like social engagements with their husbands, family, and friends.
Further, it may be that employment, as compared to homemaking, impacts social networks and leisure differently. The greater employment-effect for unmarried mothers suggests that their workplace (out-of-work) social networks may become proportionately more (less) prominent. If participation in these varying social contexts is associated with different types of stressors or emotional supports, then changes in social networks could be one of the mechanisms through which the EITC is influencing mental health and happiness. Given both the stronger employment-effect on unmarried mothers, and the reduced probability of joint labor-market decision, unmarried mothers are less likely to experience both increased employment and time for out-of-work social networks. Analyses of time-use data could identify such a mechanism.
Lastly, a potential mechanism is the feeling of security and support associated with an augmented social safety net. While this would, on its surface, affect married and unmarried mothers similarly, given the timing of OBRA90, we cannot rule out that low-skilled married and unmarried mothers bore different psychological costs associated with the political and social discussions of welfare reform taking place concurrently with the administration of the second wave of the NSFH. Indeed, one of President Clinton's 1992-campaign promises was to "end welfare as we have come to know it" (Clinton, 1991) . Though welfare reform was found to improve unmarried mothers' SWB once implemented (Ifcher, 2011; Herbst, 2013) , it is plausible that, in advance of implementation, low-skilled unmarried mothers may have feared the paring down of a social safety net that they, and not married mothers, were eligible for.
